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Example 7.1 Stored Charge Removal 
Comparison 

Calculate the factor of improvement for stored 
charge removal for TTL over DTL. Let V cc = 5 V, R B 
= 2 kft, and R D = 5 kft. Use /3 F = 50, V BE (FA) = 0.7 
V, Vbe(SAT) = 0.8 V, and V CE (SAT) = 0.2 V for the 
BJT. 
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FIGURE 7.2 Basic TTL NAND Gate with Multi-emitter 
BJT Input Stage 


all Jsg ; 3 &S gjre^ ye/xreifse \o\gK.Sc^ 

fQl ^yy^Lfcdhs \AJ& \\As /€./).L/QxtxU. x. 


“3 


' ^>CL dr^f^riVci) \p[<X^<&£^ ^ 

e OPT rZhAJb ’fike 


b#S£- <s> cf , C5 © Ts. s,dLfco<c«jfeib<A- . 


N^CltJ === \/c6.o Csrd-D = V <2>U 


WjL&j^. TTL )r^\ii^p\p .—pj)r\\t±gjc fe?T csudh?^ prmrir.)eJ^ tdU^ 


- A$flAJD r^ p* ^£jjfa'c3AA 


"X'T'L- Aj/^AJO fo-6-e>v^\ po[&. c^ijJbjxjjb 


^Tk g, st-gLjofcftAC^ oJ^-tLOo ^T Ts ; O- re si stor qji aa^ 

_ n v^A<g> \v^ -\LV-e— b>TcWor_V. \S^ C^i)W 

Qk ^trc^tg^Vv^ S^oW <^Xufcpu.iL NN 

Cc^pcMHSOt/U cS~ C^6^c&2At:c^AAlZ^ c\A-&rP<^\^ p\ 

^r- 'TTL TTl pC*}^ CS&i&jDC&s 

^ A~la_,g_ <3uJcJ\ tq ‘cs^v. c^~ ^c5p CCD^- Tfce^ ._ &CA&puj)j __ 

_cS rr'i Te^ p orhn sCkl -fckg, JzJj^OAJh't J pr-c j< inhh2j £ 

^a hhsre. poJU-'Cjp r t£us& <sl , )< 2*£0j£~_c jjrrejAll, i. ,g s cQSLP^^Ie. 


Vec = 5 V 

1T1 


R B <4k£2 Rc< 


T.6m 


Rcp<120Q 


Qp 


OiMX * T 


^CA A A ^CB 


£z?2r cl 


'Uu£pZ3p tA&y 


j£^ 


=p{ j iJ&Lp &c=t<3lA 


_ Z t dA€^ <zxu£pc/j£ &c<J>tfX2Jh&£, ^cfo J ^g=> U^/yv. _ 

•ik T-&>- iogsr / o. ) I L ^^ej£e^ _ Xz l ^e. _ & Qa d 

_ czdpcL, c4£.g M sTj£- _ oA^ gtrg< £^ _ c! rr g.g ^r/y _ tfarc >c+ Ql\. 


DlS v 

v ou 



J . Q 


R D < lkQ 


FIGURE 7.3 Standard 5400/7400 Series TTL NAND 
Gate with Totem-pole Output 
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TABLE 7.1 Purpose of Each Element 
for a Series 5400/7400 Standard TTL Gate 
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Input clamping diodes to limit the negative 
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Example 7.2 TTL Voltage Transfer 
Characteristic 

Calculate V on , V l( , V IH , and V OL as well as V m and 
V OB for the standard TTL gate of Figure 7.3. Let j3 P 
= 100 . 
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Gate with Totem-pole Output 
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Example 7.4 TTL Power Dissipation 

Calculate the power dissipation of the standard TTL 
inverter of Figure 7.5. 
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FIGURE 7.7 Open-collector TTL Gate 
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Example 7.5 Power Dissipation Comparison 
of TTL and LTTL 

Compare the power dissipation for LTTL in Figure 
7.8 with that of TTL found in Example 7.4. Use the 
BJT terminal voltages of Example 7.4. 

Fee - -j-cc. Q° H~) -fr Xcc CpiQ \/ r r _ 


"Ir^, (OV0 ■*" Xr& ( cl) -v Col 1 ") \1clc, 
2, 


Tgy (gyp s- V/<^ -\/c€,oC^ 3 __ S-oT - 0-^2- _ 


T 3 . foLWy^-T.\4c. C £43- W&s CsojU] 



FIGURE 7.8 54L00/74L00 Low Power TTL (LTTL) 
with Increased Resistances 
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FIGURE 7.9 54H00/74H00 High Speed TTL (HTTL) 
with Smaller Resistances and Darlington Pair Output 
High Driver 
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FIGURE 7.11 Results of Section 7.11 TTL SPICE sweep, (b) Transient response from .TRAN sweep 

Simulation: (a) Voltage transfer characteristic from .DC 
















































































